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(54) CAMERA MODULE

(57)  Acameramodule of an embodiment comprises:
a base; a plurality of guide bars coupled to the base; a
first mover arranged inside the base and having at least
one lens arranged therein; and a second mover arranged
inside the base and having at least one lens arranged

[FIG. 1]

therein, wherein the first mover and the second mover
respectively include a plurality of guide grooves in which
the guide bars are arranged, and each of the plurality of
guide grooves includes a protruding part coming into con-
tact with the guide bar.
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Description
[Technical Field]

[0001] Embodiments relate to a camera module con-
figured to perform auto-focusing and zoom-up functions.

[Background Art]

[0002] The content described in this section merely
provides background information regarding embodi-
ments, and does not constitute the conventional art.
[0003] Mobile phones or smartphones equipped with
camera modules that take an image or a video of an
object and store the same have been developed. In gen-
eral, acamera module may include alens, an image sen-
sor module, and a lens-moving device for adjusting the
distance between the lens and the image sensor module.
[0004] Mobile devices, such as mobile phones, smart-
phones, tablet PCs, and laptops, have built-in miniature
cameramodules. Camera modules may perform an auto-
focusing function of adjusting the distance between an
image sensor and a lens to control the focal length of the
lens.

[0005] Meanwhile, camera modules may also perform
a zoom-up function, i.e. a function of photographing an
object located a long distance away with increased mag-
nification.

[0006] Since miniature camera modules have a limited
size, there is a problem in that it is difficult to construct
miniature camera modules such that they perform a
zoom-up function of the type implemented in general
large-scale cameras.

[Disclosure]
[Technical Problem]

[0007] Embodiments relate to a camera module con-
figured to perform auto-focusing and zoom-up functions.
[0008] The objects to be accomplished by the disclo-
sure are not limited to the above-mentioned objects, and
other objects not mentioned herein will be clearly under-
stood by those skilled in the art from the following de-
scription.

[Technical Solution]

[0009] A camera module according to an embodiment
may include a prism configured to change an optical path
and a moving unit disposed opposite the prism. The mov-
ing unit may include a first lens group disposed adjacent
to the prism, a second lens group disposed so as to be
spaced apart from the first lens group in an optical-axis
direction, a third lens group disposed between the first
lens group and the second lens group and configured to
move in the optical-axis direction, a guide bar disposed
such that the longitudinal direction thereof is oriented in

10

15

20

25

30

35

40

45

50

55

the optical-axis direction and configured to be in sliding
contact with the third lens group to guide movement of
the third lens group, and a base to which the guide bar
is mounted.

[0010] Thethird lens group mayinclude amover, which
is provided in a plural number and includes at least one
lens.

[0011] The mover may include a first mover, disposed
adjacent to the first lens group, and a second mover,
disposed between the first mover and the second lens
group.

[0012] The guide bar may be provided in a plural
number so as to surround the firstlens group, the second
lens group, and the third lens group.

[0013] The mover may include a guide groove in which
the guide bar is disposed so as to be in sliding contact
therewith.

[0014] The guide groove may include a protruding por-
tion formed to be in contact with the guide bar in order
to reduce the contact area with the guide bar.

[0015] The camera module according to an embodi-
ment may further include a coupling member coupled to
at least one end of the guide bar to fix the position of the
guide bar.

[0016] The camera module according to an embodi-
ment may further include a driving magnet coupled to the
mover and a coil part coupled to the base and disposed
opposite the driving magnet.

[0017] The coil part may include a yoke mounted to
the base and disposed such that the longitudinal direction
thereof is oriented in the optical-axis direction and a mov-
ing coil wound on the yoke such that a part thereof is
disposed opposite the driving magnet.

[0018] The camera module according to an embodi-
ment may further include a sensing magnet coupled to
the mover, a position sensor coupled to the base and
disposed opposite the sensing magnet, and a second
printed circuit board coupled to the base and configured
to allow the position sensor to be mounted thereon.
[0019] The sensing magnet may be spaced apart from
the driving magnet in the optical-axis direction and in a
direction perpendicular to the optical-axis direction, and
the position sensor may be spaced apart from the coil
part in the optical-axis direction and in a direction per-
pendicular to the optical-axis direction.

[0020] The base may include a mounting groove in
which the guide bar is mounted, and the mounting groove
may be formed in the longitudinal direction of the guide
bar.

[0021] The camera module according to an embodi-
ment may further include a first printed circuit board cou-
pled to the bottom surface of the base.

[0022] The camera module according to an embodi-
ment may further include a cover member configured to
accommodate the prism and the moving unit.

[0023] The camera module according to an embodi-
ment may furtherinclude an OIS correction unit, disposed
between the prism and the moving unit, and a second
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photographing unit, spaced apart from the prism and the
moving unit.

[0024] A camera module according to an embodiment
may include a base, a plurality of guide bars coupled to
the base, a first mover disposed in the base and including
at least one lens disposed therein, and a second mover
disposed in the base and including at least one lens dis-
posed therein. Each of the first mover and the second
mover may include a plurality of guide grooves formed
therein to allow the guide bars to be disposed therein,
and each of the guide grooves may include a protruding
portion formed to be in contact with a respective one of
the guide bars.

[0025] For example, the camera module may include
a prism configured to change an optical path of external
lightincident thereon such thatthe optical path is oriented
in a direction perpendicular to the direction in which the
lens disposed in the first mover and the lens disposed in
the second mover are aligned.

[0026] For example, the guide bars may be disposed
so as to surround the first mover and the second mover.
[0027] For example, the camera module may further
include a coupling member coupled to at least one end
of each of the guide bars to fix the positions of the guide
bars.

[0028] For example, the base may include mounting
grooves formed therein to allow the guide bars to be dis-
posed therein.

[0029] For example, the camera module may further
include a first driving magnet disposed at one side of the
first mover, a first coil part coupled to the base and dis-
posed opposite the first driving magnet, a sensing mag-
net disposed at the opposite side of the mover, and a
first position sensor coupled to the base and disposed
opposite the sensing magnet.

[0030] For example, the first sensing magnet may be
spaced apart from the first driving magnet in a direction
perpendicular to the optical-axis direction.

[0031] For example, the camera module may further
include a lens disposed between the prism and the first
mover or between the prism and the second mover.
[0032] For example, the camera module may further
include a lens disposed between the first mover and the
second mover.

[Advantageous Effects]

[0033] In an embodiment, a third lens group, which is
disposed between a first lens group and a second lens
group, is composed of two lens groups, and the moving
directions and the moving distances of the respective
lens groups are independently adjusted by a first mover
and a second mover. Thus, a camera module according
to an embodiment is capable of efficiently and accurately
performing auto-focusing and zoom-up functions.

[0034] In an embodiment, since a mover is provided
so as to move in an optical-axis direction through sliding
contact between a guide bar and the mover, a camera
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module capable of efficiently performing auto-focusing
and zoom-up functions with a simple structure may be
realized.

[0035] Inanembodiment, a third lens group and a sec-
ond lens group are sequentially disposed behind a first
lens group, and the moving directions and the moving
distances of the second lens group and the third lens
group are independently adjusted by a first mover and a
second mover. Thus, a camera module according to an
embodiment is capable of efficiently and accurately per-
forming auto-focusing and zoom-up functions.

[Description of Drawings]
[0036]

FIG. 1 a perspective view illustrating a camera mod-
ule according to an embodiment.

FIG. 2 is a cross-sectional view of FIG. 1 when
viewed from the side.

FIG. 3 is a perspective view of FIG. 1, from which a
cover member is removed.

FIG. 4 is a plan view of FIG. 3.

FIG. 5 is a perspective view of FIG. 3, from which
some components are removed.

FIG. 6 is a front view of FIG. 5.

FIG. 7 is a perspective view of FIG. 5, from which
some components are removed.

FIG. 8 is a front view of FIG. 7.

FIG. 9 is a perspective view of FIG. 7, from which
some components are removed.

FIG. 10 is a perspective view illustrating a third lens
group according to an embodiment.

FIG. 11 is an enlarged view of part A in FIG. 4.
FIG. 12 is a perspective view illustrating a base ac-
cording to an embodiment.

[Best Mode]

[0037] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying
drawings. While the disclosure is susceptible to various
modifications and alternative forms, specific embodi-
ments thereof are shown by way of example in the draw-
ings. However, the disclosure should not be construed
as being limited to the embodiments set forth herein, but
on the contrary, the disclosure is to cover all modifica-
tions, equivalents, and alternatives falling within the spirit
and scope of the embodiments.

[0038] It may be understood that, although the terms
"first", "second", etc. may be used herein to describe var-
ious elements, these elements are not to be limited by
these terms. These terms are generally only used to dis-
tinguish one element from another. In addition, terms par-
ticularly defined in consideration of the construction and
operation of the embodiments are used merely to de-
scribe the embodiments, and do not define the scope of
the embodiments.
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[0039] Inthe following description of the embodiments,
it will be understood that, when each element is referred
to as being "on" or "under" another element, it can be
directly on or under the other element, or can be indirectly
formed such that one or more intervening elements are
also present. In addition, when an element is referred to
as being "on" or "under", "under the element" as well as
"on the element" may be included based on the element.
[0040] In addition, relational terms, such as "on/upper
part/above" and "under/lower part/below", are used only
to distinguish between one subject or element and an-
other subject or element, without necessarily requiring
or involving any physical or logical relationship or se-
quence between such subjects or elements.

[0041] In the description of the embodiments, the op-
tical-axis direction is a direction that is the same as or
parallel to the direction in which a first lens group 210 to
a third lens group 230 are aligned.

[0042] FIG. 1isaperspectiveviewillustratinga camera
module according to an embodiment. FIG. 2 is a cross-
sectional view of FIG. 1 when viewed from the side. FIG.
3 is a perspective view of FIG. 1, from which a cover
member 400 is removed. FIG. 4 is a plan view of FIG. 3.
[0043] As illustrated in FIG. 1, a camera module may
include at least one of a first photographing unit or a sec-
ond photographing unit, and one thereof may be omitted.
The camera module may include a prism 100, a moving
unit 200, a cover member 400, and a first printed circuit
board 300. In this case, a part including the prism 100
and the moving unit 200 may be the first photographing
unit. The second photographing unit 600 may be dis-
posed so as to be spaced apart from the first photograph-
ing unit including the prism 100 and the moving unit 200.
[0044] The first photographing unit 100 and 200 and
the second photographing unit 600 may be independent-
ly provided to capture an image, and may be driven by
one controller (not illustrated). The images captured by
the first photographing unit 100 and 200 and the second
photographing unit 600 may be edited by the controller
to be expressed as a single image.

[0045] Theimage edited by the controller may become
a wide-angle image or a zoomed-up image with a high
resolution compared with the image captured by one of
the first photographing unit 100 and 200 and the second
photographing unit 600.

[0046] The camera module of the embodiment may
be, for example, a miniature camera module for use in
smartphones, tablet PCs, or the like. Therefore, the cam-
era module may function as a so-called dual camera, in
which the first photographing unit 100 and 200 and the
second photographing unit 600 are separately provided
and the images captured thereby are edited to a single
image.

[0047] The second photographing unit 600 may be im-
plemented as a general camera device. Thus, the follow-
ing description will focus on the first photographing unit
including the prism 100 and the moving unit 200.
[0048] The cover member 400 may cover the entirety
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of the camera module to accommodate the first photo-
graphing unit, which includes the prism 100 and the mov-
ing unit 200, and the components constituting the second
photographing unit 600 so as to protect these compo-
nents.

[0049] The cover member 400 may be bonded to a
base 250, which accommodates the prism 100 and the
moving unit 200, and may also be bonded to a housing,
which accommodates the second photographing unit
600, thereby protecting the components of the camera
module.

[0050] The prism 100 may be disposed in front of the
moving unit 200 to change an optical path. Referring to
FIGs. 1 and 2, external light may be incident on the prism
100 in the optical-axis direction, i.e. in a direction per-
pendicular to the direction in which the first lens group
210 to the third lens group 230 are aligned.

[0051] The optical path of the external light incident on
the prism 100 may be changed so as to be oriented in
the optical-axis direction. Thus, referring to FIG. 2, the
external light may sequentially pass through the firstlens
group 210, the third lens group 230, and the second lens
group 220.

[0052] Referring to FIG. 2, the prism 100 may have a
total reflection surface, which is formed so as to be ori-
ented in an oblique direction relative to the optical-axis
direction. The external light incident on the prism 100
may be totally reflected by the total reflection surface,
and the optical path thereof may be changed so as to be
oriented in the optical-axis direction.

[0053] The moving unit 200 may be disposed opposite
the prism 100 in the optical-axis direction so that the light
emitted from the prism 100 passes through the moving
unit 200 in the optical-axis direction. The moving unit 200
may implement the auto-focusing or zoom-up function of
the camera module.

[0054] In addition, the camera module may include an
optical image stabilization (OIS) correction unit 500,
which is disposed between the prism 100 and the moving
unit 200. OIS is a function that prevents shaking of an
optical image. The OIS correction unit 500 may prevent
or compensate for shaking of the image captured by the
camera module due to a user’s hand tremor or other dis-
turbances, thereby improving the quality of the image.
[0055] Itis preferable that the OIS correction unit 500
be designed so as to have a small volume and to effec-
tively perform the OIS function. Therefore, the OIS cor-
rection unit 500 may be implemented as a device includ-
ing a liquid lens, which is capable of preventing shaking
of an image by changing the shape of a liquid provided
therein in response to current applied thereto.

[0056] The moving unit 200 may include the first lens
group 210, the second lens group 220, the third lens
group 230, a guide bar 240, and the base 250.

[0057] The light emitted from the prism 100 may se-
quentially pass through the first lens group 210, the third
lens group 230, and the second lens group 220. Although
notillustrated, an image sensor may be disposed behind
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the second lens group 220. The light emitted from the
second lens group 220 may be incident on the image
sensor, and the image sensor may form an image using
the incident light.

[0058] In an embodiment, the distance between the
first lens group 210, the third lens group 230, and the
second lens group 220 may be adjusted in order to im-
plement auto-focusing and zoom-up with respect to an
image captured by the camera module.

[0059] In an embodiment, auto-focusing and zoom-up
may be implemented by moving the third lens group 230
in the optical-axis direction to adjust the distance be-
tween the first lens group 210 and the third lens group
230 and the distance between the third lens group 230
and the second lens group 220.

[0060] Each of the first lens group 210, the third lens
group 230, and the second lens group 220 may be con-
figured such that one or two or more lenses are aligned
in the optical-axis direction to form an optical system and
are mounted in a barrel.

[0061] Afurtherdescriptionwillbe made withreference
to FIGs. 2to 4. The first lens group 210 may be disposed
adjacent to the prism 100, and the light emitted from the
prism 100 may enter the first lens group 210.

[0062] The second lens group 220 may be spaced
apart from the first lens group 210 in the optical-axis di-
rection, and the third lens group 230 may be disposed
between the second lens group 220 and the first lens
group 210. The light emitted from the second lens group
220 may enter the image sensor.

[0063] In an embodiment, the first lens group 210 and
the second lens group 220 may be securely mounted in
the camera module so as to be prevented from being
moved in the optical-axis direction. At least one of the
firstlens group 210 or the second lens group 220 or both
of the first lens group 210 and the second lens group 220
may be omitted.

[0064] However, this is merely exemplary. In another
embodiment, the firstlens group 210 and the second lens
group 220 may be provided so as to be movable in the
optical-axis direction. Hereinafter, a structure in which
the first lens group 210 and the second lens group 220
are prevented from being moved in the optical-axis di-
rection will be described.

[0065] The third lens group 230 may be disposed be-
tween the first lens group 210 and the second lens group
220, and may be movable in the optical-axis direction.
The distance between the first lens group 210 and the
third lens group 230 and the distance between the third
lens group 210 and the second lens group 220 may be
adjusted by moving the third lens group 230 in the optical-
axis direction. Thereby, the camera module is capable
of implementing auto-focusing and zoom-up.

[0066] The third lens group 230 may include a mover
231, which is provided in a plural number and includes
at least one lens. That is, the third lens group 230 may
be configured such that a lens or a lens barrel is coupled
to the mover 231.
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[0067] Inanembodiment, the third lens group 230 may
include, for example, two movers 231. However, the em-
bodiment is not limited thereto, and the third lens group
230 may include one or three or more movers 231. Here-
inafter, a configuration in which the third lens group 230
includes two movers 231 will be described.

[0068] As illustrated in FIGs. 2 to 4, the movers 231
may include a first mover 231-1, which is disposed ad-
jacent to the first lens group 210, and a second mover
231-2, which is disposed between the first mover 231-1
and the second lens group 220.

[0069] Each of the first mover 231-1 and the second
mover 231-2 may be provided corresponding to a corre-
sponding one of separate driving magnets 271 and a
corresponding one of separate coil parts 272, and may
be moved independently in the optical-axis direction.
[0070] Thatis, the operation of each of the first mover
231-1 and the second mover 231-2 may be individually
controlled by a corresponding one of the separate driving
magnets 271 and a corresponding one of the separate
coil parts 272. Accordingly, in response to a control com-
mand from the controller, the first mover 231-1 and the
second mover 231-2 may be controlled such that the
moving distances thereof in the optical-axis direction or
the moving directions thereof are different from each oth-
er.

[0071] Further, each of the first mover 231-1 and the
second mover 231-2 may be provided corresponding to
a corresponding one of separate sensing magnets 281
and a corresponding one of separate position sensors
282, and thus the moving distance thereof in the optical-
axis direction or the moving direction thereof may be in-
dependently sensed. Accordingly, the controller may in-
dependently control the movement of each of the first
mover 231-1 and the second mover 231-2 based on the
sensed moving distance and the moving direction of each
of the first mover 231-1 and the second mover 231-2.
[0072] However, since the concrete structures of the
firstmover 231-1 and the second mover 231-2 are similar
to each other, the first mover 231-1 and the second mover
231-2 will be hereinafter collectively referred to as a mov-
er 231 except where otherwise noted.

[0073] The guide bar 240 may be disposed such that
the longitudinal direction thereof is oriented in the optical-
axis direction, and may serve to guide the movement of
the third lens group 230 through sliding contact with the
third lens group 230.

[0074] The guide bar 240 may be secured to the cam-
era module, and the third lens group 230 may be linearly
moved by the mover 231 relative to the guide bar 240 in
the optical-axis direction. Therefore, when the mover 231
provided in the third lens group 230 moves in the optical-
axis direction, the mover 231 and the guide bar 240 may
be brought into sliding contact with each other.

[0075] Further, the guide bar 240, which is disposed
such that the longitudinal direction thereof is oriented in
the optical-axis direction, and which guides the linear
movement of the mover 231 and the third lens group 230
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in the optical-axis direction, may prevent the third lens
group 230 from moving in an unintended direction.
[0076] The base 250 may accommodate the first lens
group 210 to the third lens group 230 and the guide bar
240. In particular, the guide bar 240 may be securely
mounted in the base 250.

[0077] In orderto secure the guide bar 240 to the base
250, a coupling member 260 may be provided. The cou-
pling member 260 may be coupled to at least one end of
the guide bar 240 to fix the position of the guide bar 240.
[0078] Inthe embodiment, four guide bars 240 may be
provided, and, referring to FIG. 3, the coupling member
260 may be disposed behind the second lens group 220,
and may be coupled to one end of each of the four guide
bars 240.

[0079] The couplingmember260 may include arecess
formed therein to allow the end portion of the guide bar
240 to be inserted thereinto. The end portion of the guide
bar 240 may be securely fitted into the recess in an in-
terference fit manner or using an adhesive.

[0080] In the embodiment, the recess is formed in a
portion protruding from one surface of the coupling mem-
ber 260. However, in another embodiment, the recess
may be concavely formed in one surface of the coupling
member 260.

[0081] Further, the coupling member 260 is disposed
behind the second lens group 220 and is coupled to one
end of the guide bar 240. However, in another embodi-
ment, the coupling member 260 may be disposed in front
of the first lens group 210, and may be coupled to the
opposite end of the guide bar 240. In still another em-
bodiment, coupling members may be disposed behind
the second lens group 220 and in front of the first lens
group 210, and may be coupled to opposite ends of the
guide bar 240.

[0082] The coupling member 260 may be coupled to
the base 250 in order to stably fix the guide bar 240. A
plurality of guide bars 240 may be disposed while main-
taining a constant spacing distance therebetween in a
plane perpendicular to the optical-axis direction due to
engagement with the coupling member 260.

[0083] The first printed circuit board 300 may be cou-
pled to the bottom surface of the base 250. The first print-
ed circuit board 300 may be separately provided at each
of the base 250 of the first photographing unit and the
second photographing unit 600. In another embodiment,
the first printed circuit board 300 may be implemented in
the form of a unitary body, which is coupled both to the
base 250 of the first photographing unit and to the second
photographing unit 600.

[0084] The first printed circuit board 300 may be elec-
trically connected to the moving coil 272b and the position
sensor 282 so as to supply the current required in order
to drive the camera module. In addition, the first printed
circuit board 300 may be provided with a controller, or
may be electrically connected to a separately provided
controller.

[0085] FIG. 5 is a perspective view of FIG. 3, from
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which some components are removed. FIG. 6 is a front
view of FIG. 5. FIG. 7 is a perspective view of FIG. 5,
from which some components are removed. FIG. 8 is a
front view of FIG. 7.

[0086] The guide bar 240 may be provided in a plural
number so as to surround the first lens group 210, the
second lens group 220, and the third lens group 230. For
example, as illustrated in FIGs. 5 and 6, four guide bars
240 may be provided such that two thereof are disposed
atan upper portion of a plane perpendicular to the optical-
axis direction and the remaining two thereof are disposed
at a lower portion of the plane so as to surround the first
lens group 210, the second lens group 220, and the third
lens group 230.

[0087] The four guide bars 240 may be disposed so
astobe spaced apart from each other by a predetermined
spacing distance in a horizontal direction and a vertical
direction in the plane perpendicular to the optical-axis
direction. The spacing distance may be appropriately set
in consideration of the diameter of the lens or the lens
barrel of each lens group.

[0088] Further, a driving device for moving the mover
231 in the optical-axis direction may be provided. The
driving device may include a driving magnet 271 and a
coil part 272.

[0089] Since the moving distances in the optical-axis
direction or the moving directions of the first mover 231-1
and the second mover 231-2 are independently control-
led, the driving magnet 271 and the coil part 272 may be
provided at positions corresponding to each of the first
mover 231-1 and the second mover 231-2.

[0090] Accordingly, as illustrated in FIGs. 5 to 8, two
driving magnets 271 for driving the first mover 231-1 and
the second mover 231-2 may be spaced apart from each
other in a direction perpendicular to the optical-axis di-
rection, and may be disposed at different positions from
each other in the optical-axis direction.

[0091] Further, similar to the two driving magnets 271,
two coil parts 272, which are respectively disposed op-
posite the two driving magnets 271 to generate electro-
magnetic interaction therewith, may be spaced apart
from each otherin a direction perpendicular to the optical-
axis direction, and may be disposed at different positions
from each other in the optical-axis direction.

[0092] As described above, although the two driving
magnets 271 and the two coil parts 272 are disposed at
different positions, they have similar structures and per-
form similar functions, and thus will be described collec-
tively hereinafter.

[0093] The driving magnet 271 may be coupled to the
mover 231. It is preferable for the driving magnet 271 to
be disposed further outwards than the mover 231 in a
direction perpendicular to the optical-axis direction so as
to be located at a position close to the coil part 272.
[0094] The driving magnet 271 may be configured as
a permanent magnet. Only one driving magnet 271 may
be provided. However, in another embodiment, the driv-
ing magnet 271 may be configured as a plurality of per-
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manent magnets stacked in a direction perpendicular to
the optical-axis direction.

[0095] The coil part 272 may be coupled to the base
250, and may be disposed opposite the driving magnet
271. The coil part 272 may include a yoke 272a and a
moving coil 272b.

[0096] The yoke 272a may be mounted to the base
250, and may be disposed such that the longitudinal di-
rection thereof is oriented in the optical-axis direction.
The moving coil 272b may be wound on the yoke 272a,
and a part thereof may be disposed opposite the driving
magnet 271. Since the longitudinal direction of the mov-
ing coil 272b wound on the yoke 272a is oriented in the
optical-axis direction, a part of the moving coil 272b in
the longitudinal direction has a linear shape.

[0097] The coil part 272 may be disposed in a space
formed in the base 250. In order to couple the coil part
272 to the base 250, for example, opposite ends of the
yoke 272a may be secured to the base 250. In another
embodiment, the yoke 272a and the moving coil 272b
may be bonded to the base 250 using an adhesive filler.
[0098] Opposite ends of the moving coil 272b may be
electrically connected to the first printed circuitboard 300,
and thus the moving coil 272b may receive current from
an external power source (not illustrated).

[0099] When currentis applied to the moving coil 272b,
an electromagnetic interaction may occur between the
moving coil 272b and the driving magnet 271, and the
mover 231, to which the driving magnet 271 is coupled,
may move in the optical-axis direction, depending on the
direction in which the current is applied, according to
Fleming’s left-hand rule.

[0100] It is possible to adjust the moving direction of
the mover 231 in the optical-axis direction, i.e. whether
to move the mover 231 toward the first lens group 210
or to move the mover 231 in the opposite direction, i.e.
toward the second lens group 220, by adjusting the di-
rection in which the current is applied to the moving coil
272b. Further, it is also possible to adjust the moving
distance of the mover 231 in the optical-axis direction by
adjusting the time period during which the current is ap-
plied to the moving coil 272b.

[0101] As described above, the moving direction and
the moving distance of the mover 231 may be adjusted
through interaction of the moving coil 272b and the driving
magnet 271, whereby the camera module is capable of
performing the auto-focusing and zoom-up functions.
[0102] As described above, in the embodiment, the
third lens group 230, which is disposed between the first
lens group 210 and the second lens group 220, is com-
posed of two lens groups, and the moving directions and
the moving distances of the respective lens groups are
independently adjusted by the first mover 231-1 and the
second mover 231-2. Thus, the camera module accord-
ing to the embodiment is capable of efficiently and accu-
rately performing the auto-focusing and zoom-up func-
tions.

[0103] Hereinafter, a structure for detecting the moving
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position of the mover 231 in the optical-axis direction will
be described in detail with reference to FIGs. 4 and 11.
FIG. 4 is a plan view of FIG. 3.

[0104] FIG. 11 is an enlarged view of part A in FIG. 4.
[0105] Referring to FIGs. 4 and 11, the device for de-
tecting the moving position of the mover 231 in the opti-
cal-axis direction may include a sensing magnet 281, a
position sensor 282, and a second printed circuit board
283. The second printed circuit board may be provided
separately from the first printed circuit board, or may be
integrally formed with the first printed circuit board.
[0106] Since the moving distances in the optical-axis
direction and the moving directions of the first mover
231-1 and the second mover 231-2 are independently
controlled, two pairs of sensing magnets 281 and position
sensors 282 may be provided. The two pairs of sensing
magnets 281 and position sensors 282 may be disposed
separately at different positions from each other.

[0107] Therefore, as illustrated in FIG. 4, two sensing
magnets 281 for sensing the movement of the first mover
231-1 and the second mover 231-2 may be spaced apart
from each otherin a direction perpendicular to the optical-
axis direction, and may be disposed at different positions
from each other in the optical-axis direction.

[0108] Further, similarto the two sensing magnets 281,
two position sensors 282, which are respectively dis-
posed opposite the two sensing magnets 281, may be
spaced apart from each other in a direction perpendicular
to the optical-axis direction, and may be disposed at dif-
ferent positions from each other in the optical-axis direc-
tion.

[0109] Meanwhile, the sensing magnet 281 needs to
be spaced apart from the driving magnet 271 in order to
avoid magnetic interference with the driving magnet 271.
[0110] Accordingly, asillustratedin FIG. 4, the sensing
magnet 281 may be spaced apart from the driving magnet
271 in a direction perpendicular to the optical-axis direc-
tion, and may be disposed at a position different from
that of the driving magnet 271 in the optical-axis direction.
That is, the sensing magnet 281 may be disposed so as
to be spaced apart from the driving magnet 271 in the
optical-axis direction and in a direction perpendicular to
the optical-axis direction.

[0111] Inaddition, the position sensor 282 and the sec-
ond printed circuit board 283, which are disposed oppo-
site the sensing magnet 281, may also be spaced apart
from the driving magnet 271 in a direction perpendicular
to the optical-axis direction, and may be disposed at po-
sitions different from the position of the driving magnet
271 in the optical-axis direction.

[0112] Meanwhile, the position sensor 282 may mal-
function due to the current applied to the coil part 272,
and it is therefore preferable for the position sensor 282
and the coil part 272 to be spaced apart from each other.
Accordingly, as illustrated in FIG. 4, the position sensor
282 may be disposed so as to be spaced apart from the
coil part 272 in the optical-axis direction and in a direction
perpendicular to the optical-axis direction.
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[0113] As described above, although the two sensing
magnets 281, the two position sensors 282, and the two
printed circuit boards 283 are disposed at different posi-
tions, they have similar structures and perform similar
functions, and thus will be described collectively herein-
after.

[0114] The sensing magnet 281 may be securely cou-
pled to the mover 231, and thus, when the mover 231
moves, the sensing magnet 281 may move together
therewith in the optical-axis direction. The sensing mag-
net 281 may be configured as a permanent magnet, and
may be provided in a singular number. However, the
sensing magnet 281 may be formed in a structure in
which a plurality of permanent magnets is stacked.
[0115] The position sensor 282 may be coupled to the
base 250, and may be disposed opposite the sensing
magnet 281. The position sensor 282 may be configured
to sense a change in the magnetic force of the sensing
magnet 281, and may be configured as, for example, a
hall sensor.

[0116] The second printed circuit board 283 may be
coupled to the base 250, and the position sensor 282
may be disposed so as to be coupled to the surface of
the second printed circuit board 283 that faces the sens-
ing magnet 281. The second printed circuit board 283
may be electrically connected to the first printed circuit
board 300 to apply the current supplied from an external
power source to the position sensor 282.

[0117] The signal transmitted from the position sensor
282 may be transmitted to a controller, which is provided
on the first printed circuit board 300 or is connected to
the first printed circuit board 300, through the second
printed circuit board 283 and the first printed circuit board
300.

[0118] When the sensing magnet 281 moves together
with the mover 231, the magnetic field of the sensing
magnet 281 changes. The position sensor 282, which is
securely disposed at a position opposite the sensing
magnet 281, may sense the change in the magnetic field
ofthe sensing magnet 281, thereby detecting information
about the movement of the mover 231, such as the mov-
ing direction or moving speed of the mover 231.

[0119] The information about the movement of the
mover 231 detected by the position sensor 282 may be
transmitted to the controller, and the controller may per-
form feedback control of the moving direction, moving
speed, and moving position of the mover 231 based on
the information about the movement.

[0120] The cameramodule is capable of efficiently and
accurately performing auto-focusing and zoom-up func-
tions through the feedback control of the mover 231 by
the controller.

[0121] FIG. 9 is a perspective view of FIG. 7, from
which some components are removed. FIG. 10 is a per-
spective view illustrating a third lens group 230 according
to an embodiment.

[0122] A structure including the first mover 231-1 is
illustrated by way of example in FIG. 10. Since the first
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mover 231-1 and the second mover 231-2 have similar
structures, the first mover 231-1 and the second mover
231-2 will be hereinafter collectively referred to as a mov-
er 231.

[0123] Referringto FIGs. 9 and 10, the mover 231 may
include a guide groove 231a in which the guide bar 240
is disposed so as to be in sliding contact therewith. There-
fore, the mover 231 may be guided by the guide groove
231ato move in the optical-axis direction while maintain-
ing sliding contact with the guide bar 240.

[0124] ReferringtoFIG. 10, the first mover may include
a first magnet groove in which the driving magnet is dis-
posed and a first sensing magnet groove in which the
first sensing magnet is disposed. The shortest distance
from the optical axis of the lens disposed in the first mover
to the first magnet groove may be longer than the shortest
distance from the optical axis of the lens disposed in the
first mover to the first sensing magnet groove. As illus-
trated, the first magnet groove may be formed in the outer
side of the mover with respect to the center of the lens,
and the first sensing magnet groove may be formed fur-
ther inwards than the first magnet groove with respect to
the center of the lens.

[0125] The mover 231 may be guided by the guide bar
240 to move linearly in the optical-axis direction, and sep-
arate rotational movement of the mover 231 and the
guide bar 240 may be prevented.

[0126] Inthe embodiment, since the mover 231 is pro-
vided so as to move in the optical-axis direction through
sliding contact between the guide bar 240 and the mover
231, a camera module capable of efficiently performing
the auto-focusing and zoom-up functions with a simple
structure may be realized.

[0127] Referring to FIG. 6, a protruding portion 231a-
1 may be formed in the guide groove 231a. The protrud-
ing portion 231a-1 may be in contact with the guide bar
240, and may serve to reduce the contact area with the
guide bar 240.

[0128] The protruding portion 231a-1 may protrude in
a direction perpendicular to the longitudinal direction of
the guide groove 231a. In the embodiment, one protrud-
ing portion 231a-1 is formed in one guide groove 231a.
However, in another embodiment, two or more protruding
portions 231a-1 may be formed in one guide groove
231a.

[0129] The protruding portion 231a-1 may reduce the
contact area between the guide groove 231a and the
guide bar 240 to reduce the contact area between the
guide bar 240 and the mover 231.

[0130] Since the contact area between the guide bar
240 and the mover 231 is reduced by the protruding por-
tion 231a-1, the frictional resistance that is applied to the
mover 231 by the guide bar 240 may be reduced. As a
result, the amount of current that is applied to the moving
coil 272b to move the mover 231 may be reduced.
[0131] In addition, since the contact area between the
guide bar 240 and the mover 231 is reduced by the pro-
truding portion 231a-1, wear of the guide bar 240 and
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the mover 231 may be reduced, thereby accurately im-
plementing the auto-focusing and zoom-up functions of
the camera module and increasing the durability of the
camera module.

[0132] Hereinafter, a structure in which the guide bar
240 is mounted to the base 250 will be described in detail
with reference to FIGs. 6 and 12. FIG. 6 is a front view
of FIG. 5.

[0133] FIG. 12is a perspective view illustrating a base
250 according to an embodiment.

[0134] In order for the guide bar 240 to be mounted to
the base 250, a mounting groove 251, in which the guide
bar 240 is mounted, may be formed in the base 250. The
mounting groove 251 may be formed in the longitudinal
direction of the guide bar 240.

[0135] The guide bar 240 may be mounted in the
mounting groove 251. The guide bar 240 may be securely
fitted into the mounting groove 251 using an adhesive or
the like.

[0136] Referring to FIG. 12, the mounting groove 251
in the base 250, in which the guide bar 240 disposed at
an upper portion of the base 250, among the plurality of
guide bars 240, is mounted, may be formed in a portion
protruding from the side surface of the base 250. This
mounting groove 251 may be formed in a plural number
in the longitudinal direction of the guide bar 240, i.e. in
the optical-axis direction.

[0137] Inthe embodiment, four mounting grooves 251
are formed in the upper portion of the base 250 such that
two thereof are disposed in the optical-axis direction and
the remaining two thereof are disposed at positions sym-
metrical thereto. However, the number of mounting
grooves 251 formed in the upper portion of the base 250
is not limited thereto.

[0138] Further, referring to FIG. 12, the mounting
groove 251 in the base 250, in which the guide bar 240
disposed at a lower portion of the base 250, among the
plurality of guide bars 240, is mounted, may be formed
in a portion protruding from the bottom surface of the
base 250. This mounting groove 251 may be formed such
that the longitudinal direction thereof is oriented in the
longitudinal direction of the guide bar 240.

[0139] In the embodiment, two mounting grooves 251
are formed in the lower portion of the base 250 such that
one thereof is continuously formed in the optical-axis di-
rection and the remaining one thereof is disposed at a
position symmetrical thereto. However, in another em-
bodiment, the lower mounting groove 251 may be com-
posed of a plurality of sections, which are discontinuously
disposed in arow in the longitudinal direction of the guide
bar 240, rather than being formed in a single continuous
shape.

[0140] Although only alimited number of embodiments
have been described above, various other embodiments
are possible. The technical contents of the above-de-
scribed embodiments may be combined into various
forms as long as they are not incompatible with one an-
other, and thus may be implemented in new embodi-
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ments.
[Mode for Invention]

[0141] Various embodiments have been described in
the best mode for carrying out the disclosure.

[industrial Applicability]

[0142] A camera module according to embodiments
may be used in mobile devices such as mobile phones,
smartphones, tablet PCs, and laptops.

Claims
1. A camera module, comprising:

a base;

a plurality of guide bars coupled to the base;
afirstmoverdisposedinthe base, the firstmover
comprising at least one lens disposed therein;
and

a second mover disposed in the base, the sec-
ond mover comprising at least one lens dis-
posed therein,

wherein each of the first mover and the second
mover comprises a plurality of guide grooves
formed therein to allow the guide bars to be dis-
posed therein, and

wherein each of the plurality of guide grooves
comprises a protruding portion formed to be in
contact with a respective one of the guide bars.

2. The camera module according to claim 1, compris-
ing:
a prism configured to change an optical path of ex-
ternal lightincident thereon such that the optical path
is oriented in a direction perpendicular to a direction
in which the lens disposed in the first mover and the
lens disposed in the second mover are aligned.

3. The camera module according to claim 1, wherein
the guide bars are disposed so as to surround the
first mover and the second mover.

4. The camera module according to claim 1, further
comprising:
a coupling member coupled to at least one end of
each of the guide bars to fix positions of the guide
bars.

5. The camera module according to claim 1, wherein
the base comprises mounting grooves formed there-
in to allow the guide bars to be disposed therein.

6. The camera module according to claim 1, further
comprising:



10.

17 EP 3 748 429 A1

a first driving magnet disposed at one side of
the first mover;

afirst coil part coupled to the base and disposed
opposite the first driving magnet;

a sensing magnet disposed at an opposite side
of the first mover; and

a first position sensor coupled to the base and
disposed opposite the sensing magnet.

The camera module according to claim 6, wherein
the first sensing magnet is spaced apart from the
firstdriving magnet in a direction perpendicular to an
optical-axis direction.

The camera module according to claim 2, further
comprising:

alens disposed between the prism and the first mov-
er or between the prism and the second mover.

The camera module according to claim 2, further
comprising:
alens disposed between the first mover and the sec-
ond mover.

The camera module according to claim 1, wherein
the first mover and the second mover are disposed
so as to move in an optical-axis direction through
sliding contact with the guide bars.
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[FIG. 2]
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[FIG. 3]
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[FIG. 4]
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[FIG. 5]
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[FIG. 6]
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[FIG. 7]
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[FIG. 8]
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[FIG. 10]
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